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(57) ABSTRACT 

A Solar module having a housing and a solar element is 
described, wherein the housing comprises a connecting ele 
ment, which is connected to the contact Surface of the Solar 
element in an electrically conductive manner. Furthermore 
the connecting element is connected to electrical connection 
Sockets, by means of which connecting conductors may be 
connected. A contact element which is biased against the 
contact Surfaces of the Solar elements is arranged between the 
connecting element and the contact Surfaces of the Solar ele 
ment as a contact element. As a result of this, Soldered, 
clamped or screwed connections between the Solar element 
and the connecting element are unnecessary. A simple and 
cost-effective automated production of the solar module is 
thus made possible. 

16 Claims, 2 Drawing Sheets 
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SOLAR MODULE HAVING A CONNECTING 
ELEMENT 

FIELD OF THE INVENTION 

The invention relates to a Solar module having a connecting 
element and to a method for producing a solar module. 

BACKGROUND 

Solar modules Substantially consist of a substrate, on 
which a plurality of lamellar or discoidal solar cells are 
arranged and electrically interconnected. In order to protect 
the Solar cells against atmospheric influence, the Solar cells 
are arranged in a frame and are covered by a cover layer on 
both sides. A transparent cover is provided on the light-sen 
sitive side of the solar cells. The back of the solar cells is 
covered by a compound foil or a glass sheet. 
A Solar cell includes electrical conductors for taping the 

Voltage that is generated in the Solar cell during exposure to 
light. Connecting elements are arranged on the housing of the 
solar module between the electrical conductors of the solar 
cells and external wires in order to conduct current. 
A connection box for making electrical contact with foil 

conductors of a solarcell is known from the patent application 
EP 1102354 A2. The connection box comprises an opening in 
the base, through which the foil conductors of the solar mod 
ule are guided into the connection box. Connecting contacts 
connected to the foil conductors are provided in the connec 
tion box. The connecting contacts are in turn connected to 
connection Sockets, for receiving wires. 
An electrical connecting element for a solar module, which 

affords a simple method of making an electric connection, is 
known from patent application EP 0521189 A1. A connecting 
element, which is configured in the shape of a bolt and is 
soldered to the back of the solar module, is provided for this 
purpose. A fastening element, which is glued to the Solar 
module, is arranged above the connecting element. 

SUMMARY 

An object of the invention, among others, is to provide a 
Solar module having a connecting element that may be pro 
duced easily and cost-effectively. 

This and other objects of the invention are achieved by a 
Solar module having a solar element which includes a contact 
Surface. A connection box housing is positioned on the Solar 
element and has a connecting element for the connection of 
electrical wires. The connecting element is connected to the 
contact surface by a contact element which is resiliently 
biased against the contact Surface of the Solar element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

The invention will be described below in greater detail with 
reference to figures, in which: 

FIG. 1 is a cross-sectional view of a Solar module having a 
connection box and 

FIG. 2 is a detailed view of the contact region, in which a 
contact element lies on the contact Surface 4 of the Solar 
module. 

DETAILED DESCRIPTION OF THE 
EMBODIMENTS 

FIG. 1 shows a cross-sectional view of a solar module 1, 
that comprises a Solar element 2 having at least one solar cell. 
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2 
The Solar element 2 comprises a glass cover 3 on the light 
sensitive side. Electrical contact surfaces 4 that are connected 
to electrical conductors of the solar element 2 are provided on 
the back of the solar element 2. Depending on the embodi 
ment, a plurality of Solar cells are electrically interconnected 
and the Voltage generated by the Solar cells is tapped via two 
contact Surfaces 4. For the sake of simplicity only one contact 
surface 4 is illustrated in FIG.1. Making electrical contact is 
preferably identical for both contact surfaces 4 and will be 
described below in greater detail with reference to a contact 
surface 4. FIG. 2 shows a detailed view of one of the contact 
Surfaces 4. 
The contact surfaces 4 may, for example, be configured in 

the form of conductor tracks or in the form of flat band 
conductors. The back of the solar element 2 is covered by a 
second cover 5. The second cover 5 may, for example, be a 
glass sheet or a compound foil. The second cover 5 comprises 
an opening 6 in the region of the contact Surface 4. A connec 
tion box having a housing 7, which covers part of the back of 
the solar element 2, is attached to the back of the solar element 
2. The housing 7 is attached to the solar element 2 by a 
Suitable attachment such as, for example, an adhesive con 
nection 16. A connecting element 8, which is connected to 
electric connection Sockets 9 via electrical conductors, is 
arranged on the housing 7. Resiliently biased contact ele 
ments 10 are arranged between the connecting element 8 and 
the contact surfaces 4. 

In the illustrated embodiment, the contact element 10 is in 
the form of a spring contact, which is connected to a connect 
ing contact of the connecting element 8 by a first contact 
region 11 and lies on a contact Surface 4 by means of a second 
contact region 12. The contact element 10 comprises a 
rounded contact section in the second contact region12. This 
rounded contact section is, for example, achieved by the 
contact element 10 being configured in a curved manner in the 
second contact region 12. The contact element 10 is biased 
against the contact Surface 4 via the second contact region12. 
The contact element 10, utilizing its inherent spring stiffness, 
is biased against the contact Surface 4. 
The contact element 10 is produced from a material such as 

spring steel. The glass cover 3 having a Solar element 2 and 
having a second cover 5 is attached to the housing 7 via an 
adhesive connection 16 and/or a mechanical connection. 
Wires may be attached to the connection sockets 9. 

Only one contact element 10 is presented in the illustrated 
cross-section, however at least two contact Surfaces 4 and two 
contact elements 10 respectively are usually provided for a 
Solar element 2 for tapping the electrical Voltage generated by 
the Solar element 2. The connecting element 8 accordingly 
also comprises two connecting contacts for connecting the 
two contact elements 10. The second connecting contact is 
also connected to a second connection Socket 9 in an electri 
cally conductive manner. 
The housing 7 comprises a housing base 13 and a housing 

lid 15. The connecting element 8 is arranged on the housing 
base 13. Further openings 14 through which the contact ele 
ments 10 are guided, as illustrated in FIG. 2, are provided in 
the regions above the contact Surfaces 4 in the housing base 
13. The housing base 13 has a substantially closed flat con 
figuration in the other regions. 

During mounting of the preassembled housing 7, which 
already has the connecting element 8 having the connected 
connection sockets 9 and the contact elements 10 built-in, the 
Solar element 2 having the glass cover 3 and the second cover 
5 is placed onto the housing base 13 and is connected to the 
housing 7 via an adhesive and/or a mechanical connection. 
This allows automated fastening of the connection socket and 



US 7,705,234 B2 
3 

allows automated electrical contact to be made between the 
Solar element 2 and the connecting element 8 as no soldered, 
clamp or screw connection is required between the contact 
Surfaces 4 of the Solar element 2 and the connecting element 
8. Instead, a simple resilient contacting via a contact element 
is used. 
An advantage of the Solar module 1 according to the inven 

tion is that the Solar module 1 may be produced easily and 
cost-effectively in an automated production process. The 
automated production of the Solar module 1 is made possible 
by the contact element 10 being resiliently biased against a 
contact Surface 4 of a Solar module. It is thus not necessary to 
provide Soldered, clamped or screwed connections for mak 
ing electrical contact with the solar cells. Furthermore, the 
embodiment of a contact element 10 formed as a spring 
contact offers a simple and cost-effective configuration of the 
resiliently biased contact element. Reliable contact with the 
contact Surface 4 is achieved because of the rounded shape of 
the contact region 12. The curvature of the contact region 12 
is achieved in a simple manner by the bending of the contact 
element. 

What is claimed is: 
1. A Solar module comprising: 
a Solar element having a contact Surface and a transparent 

cover, 
a second cover positioned directly above the solar element 

and covering the back of the Solar element; 
a connection box housing preassembled and having a hous 

ing base placed onto the second cover and having an 
opening that exposes a portion of the contact Surface and 
the second cover, and a connecting element for the con 
nection of electrical wires with connection Sockets, the 
preassembled housing positioned on the Solar element 
Such that the flat housing base is mounted on the second 
cover; and— 

a contact element connecting the connecting element to the 
contact surface, the contact element being a spring con 
tact having a first contact region extending Substantially 
parallel to the contact surface that is connected to the 
connecting element and a second contact region extend 
ing diagonally from the first contact region that has a 
rounded contact section resiliently biased against the 
contact Surface by the second contact region, the second 
contact region extending beyond the opening provided 
in the housing base and the second cover while contact 
ing the exposed contact surface; 

wherein the connection sockets and the contact element are 
built-in to the preassembled housing. 

2. The solar module of claim 1, wherein the contact ele 
ment is fixed between the connecting element and the contact 
Surface. 

3. The solar module of claim 1, wherein the second cover is 
a foil or a glass sheet, on the side on which the contact Surface 
is arranged, and the second cover has an opening, through 
which the contact element passes to contact the contact Sur 
face. 

4. The solar module of claim 1, wherein the connection box 
is attached to the Solar module by an adhesive or a mechanical 
connection. 

5. A method for producing a solar module comprising the 
steps of: 

providing a Solar element having a transparent cover and at 
least one contact surface for tapping Voltage which is 
generated by the Solar element; 

providing a second cover that covers the back of the Solar 
element; 
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4 
providing a preassembled connection box housing having 

a flat housing base placed onto the second cover and 
having an opening that exposes only a portion of the 
contact surface and second cover, and a connecting ele 
ment for the connection of electrical wires with connec 
tion sockets, the preassembled housing positioned on 
the solar element such that the flat housing base is 
mounted on the second cover, at least one contact ele 
ment connecting the connecting element with the con 
tact Surface, the contact element being a spring contact 
having a first contact region extending Substantially par 
allel to the contact Surface that is connected to the con 
necting element and a second contact region extending 
diagonally from the first contact region that has a 
rounded contact section, the second contact region 
extending beyond the opening provided in the housing 
base and the second cover while contacting the exposed 
contact surface, wherein the connection Sockets and the 
contact element are built-in to the preassembled hous 
ing; and 

attaching the connection box to the Solar element such that 
the rounded contact section is resiliently biased against 
the contact surface of the solar element by the second 
contact region. 

6. The method of claim 5, wherein attaching the connection 
box to the Solar module comprises the application of an adhe 
sive or a mechanical connection. 

7. The method of claim 5, further comprising the step of 
covering the solar element with the second cover made of foil 
or the glass sheet, on the side on which the contact surface is 
arranged, and providing an opening in the second cover for 
passing the contact element. 

8. The solar module of claim 3, wherein the rounded con 
tact section is arranged in the opening. 

9. The solar module of claim8, wherein the housing base is 
provided with a further opening and the rounded contact 
section is at least partially arranged in the further opening in 
the housing base. 

10. The method of claim 7, wherein the rounded contact 
section is arranged in the opening. 

11. The method of claim 10, wherein the housing base is 
provided with a further opening and the rounded contact 
section is at least partially arranged in the further opening in 
the housing base. 

12. A connection box for a Solar module, comprising: 
a preassembled connection box housing having a flat hous 

ing base having an opening and a connecting element for 
the connection of electrical wires with connection sock 
ets; and 

a contact element having a first contact region and a second 
contact region, the first contact region being connected 
to the connecting element and the second contact region 
extending from the first contact region diagonally with 
respect to the first contact region, the second contact 
region having a rounded contact section at least partially 
disposed outside the connection box housing, the second 
contact region partially extending beyond the opening 
provided in the housing base; 

wherein the connection sockets and the contact element are 
built-in to the preassembled housing. 

13. The connection box of claim 12, wherein the contact 
element is made from spring steel. 

14. The connection box of claim 12, wherein the connec 
tion box housing includes a housing lid. 
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15. The connection box of claim 12, wherein the housing 16. The connection box of claim 15, wherein the connect 
base is provided with a further opening and the rounded ing element is arranged on the housing base. 
contact section is at least partially arranged in the further 
opening in the housing base. k . . . . 


